Ceux-ci sont introduits dans l'analyse pour améliorer les connexions entre troupeaux. Le modèle comporte l'e,!'et aléatoire "père de testage" et les effets fixés "père de service", "troupeau-année", "âge au premier vêlage", "année-saison de vêdage" et "durée
INTRODUCTION
The goal of dairy selection is to improve lifetime production of cows, which implies taking into account the different lactations. Until now, genetic evaluation of the animals has in most cases been made under the assumption that these lactations are influenced by the same genes. In some countries only the first lactations are considered; in others the so-called &dquo;repeatability model&dquo; (Henderson, 1987) (Im et al., 1987) , a necessary condition being that the selection process is based only on the observed data or on observed data and independant variables. REML was prefered to ML as it accounts for the loss of degrees of freedom in simultaneous estimation of the fixed effects. Moreover, theoretical studies have shown that the optimum statistical procedure maximising the genetic merit of selected animals consists of estimating variance and covariance components by REML and thereafter applying these estimates in the mixed model equations (Gianola et al., 1986 (Meyer, 1984 Meyer (1984 Meyer ( , 1985a and Swalve and Van Vleck (1987 where u i is the subvector of u corresponding to the effects of the young bulls and:
where A is the relationship matrix of the young bulls, T the matrix of the sire components and * the right direct product (Graybill, 1983 (Schaeffer, 1986) (Meyer, 1983a (Meyer, , 1984 (Meyer, , 1985a was used. From a Bayesian viewpoint, only herd effects were integrated in the posterior density. From a classical viewpoint, the inference was based on the likelihood of (n &mdash; r(X )) error contrasts K'y (where K is an n x (n &mdash; r(X)) matrix such that K'X = 0 (Harville, 1977 ). An algorithm &dquo;related to the E.M.&dquo; (Henderson, 1985) was used. First derivatives of the restricted likelihood function are set to zero (eqn. (7) of Meyer (1986) (Meyer (1983a) (Meyer, 1986) . Although Fisher's method has the highest convergence speed, it appears to be the most expensive (Meyer, 1986) and was therefore disregarded. Algorithms called &dquo;related to the E.M. algorithm&dquo; by Henderson (1985) (Harville, 1977) . They cannot be used in the mixed model equations without using a transformation of the results such as the &dquo;bending&dquo; of Hayes and Hill (1981) . In contrast, the E.M. type algorithm gave estimates that were within the parameter space. It required on our data set slightly less computations than Meyer's algorithm, although 8 iterations were needed before convergence was achieved (instead of 6 with Meyer's algorithm), as each iteration took 25% more time with Meyer's algorithm than with the E.M. type algorithm.
The Cholesky transformation makes the absorption of the herd effects quicker. In reference to the time necessary for the absorption of untransformed data, the same process took after Cholesky transformation 43% more time on the first round and 48% less time on the following. This transformation also spares a lot of computations for the estimation of the asymptotic standard errors.
Results of different methods
Maximum likelihood estimators can only take into account selection if it is based on observed data or on observed data and other independent variables. In this analysis, selection occurred both between generations (for the choice of the parents) and within a generation (by the end of each lactation). As the performance of the parents of the animals could not be analysed because of the computational requirements, only the later selection was considered. This is the case for most REML estimates of genetic parameters for lactations. The results are in accordance with studies using maximum likelihood related estimators (Tables V and VI) . Except for , the authors used restricted maximum likelihood estimates but the algorithms varied: Fisher's method for Meyer (1983a) , Simianer (1986b) , Swalve and Van Vleck (1987) Meyer and Thompson, 1984) . Because of selection at the end of first lactation, they underestimate heritabilities for later lactations. For milk yield, the weighted means of the estimates in the literature are 0.26 for first lactation, 0.20 for second lactation and 0.17 for third lactation (Maijala and Hannah, 1974) . In the first data set, Henderson' (Meyer, 1983b) . U f ford et al. (1979) reported such an increase even for young bulls whose daughters had only first lactations. Fitting a multi-trait model would imply a very large increase in computational requirements, as time needed for an iterative inversion of the coefficient matrix of the mixed model equations is proportional to the square of its size. But only a very small gain in accuracy could be expected. Simianer (1986a) and Schulte-Coerne (1983) estimate this increase to be less than 1% when 3 lactations are considered and all the genetic correlations are 0.80. The difference is expected to be even smaller in our case because the correlations are higher. However, they restricted their analysis to complete data (i.e. all animals were supposed to have made 3 lactations). In reality, some selection occurs. The selection bias can be totally removed only when the true genetic parameters are used, i.e. with the multi-trait model. But the difference between the 2 models is still expected to be small.
